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(54) SEMICONDUCTOR MANUFACTURING DEVICE 

(57) Abstract: 

PURPOSE: To make easy to separate a semiconductor 
substrate and to reduce the amount of a foreign 
substance or a contaminant, which adheres on the 
rear of a wafer and a substrate mount stage, by a 
method wherein an elastic member layer is provided 
on the substrate placement stage and at the same 
time, an organic material layer is provided on the 
elastic member layer. 

CONSTITUTION: An elastomer layer (an elastic 
member layer) 7a is provided on a wafer stage 7. 
The layer 7a is formed of a material having a good 
heat conductivity, such as an Si rubber. An 
organic material sheet (an organic material layer) 
7b is provided on the layer 7a. A semiconductor 
wafer 6 is placed on the sheet 7b. The sheet 7b 
makes an organic material, such as a polyurethane 
resin or a fluorinated resin, contain a conductive 
material, such as a carbon material. By providing 
the thin organic material sheet 7b on the layer 7a 
on the stage 7, the contact surface of the stage 7 with the wafer 6 
that it is provided with a certain degree of hardness. As a result, 
possible to make easy to separate the wafer 6. 
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i m &m i ] >\m itmrn ± k 1 cy* a h? ^ ^ «t u * 
ft fc w & » [hi ns <o m iti fc j: v * -v ✓ • * to .k mm m \z & 

(IfflCnSxEttlOIKrJ;, "KlfctOfW Wfll/J£ -t ft -Pit A>0 L "C 
-titr,«rJtMBi-^-8itt(0 h v fc. ztih&mth 

i-SIKRiWfc F p-zHltlfl, 

ni*£ttanmiEioiKri. n»E«**Ria»#*j**ftfc . 

ott C 6RC»ftS:ttUli-SKH!ll»m-T-« fc . IK I* WIS 
»*c t ^ X RCMft I* -& IM fffBfcn tfl IB => > F a 
-/KB5«o h v * icHttti-SM W^ff-SuS^R fc s 
mJE^> F p-/uff*<o«j«W&RC«*(OttUJ|ftjRlca6<J 
^-CIM»-*-61R«l«IMW^ia fc fir tOftr r fc «:»» b1rZ> 

■ft trfttfitS: litfj 1" -5 J: « Mrtt £ ft, rffl EfBiftHC 

IMW^P-Rli. If &fl1"*RCiR-T-fc J: tWM+«t«o3S 
*Pif§-7- 4* ft r i t h *T-cO it « AS lw 3S<5 1 > fc MEIR3S 

iO««jll6D«aESrlBiJWL, n»IEIW»i1Bia=a-.rt¥-»tt» (Mr 

m?. x $m l ftm m t \z x z mm m^rn^ i * -c n » 
wjseikl 

[|ft?fcH3 1 IIIjR'H I *fctt 2 l;:E®<on$&?£rd»Ji» 
REIKI tefci^T, iWEn$£&[»|[ftco:n > F n -/wSiwi, 
(IttEIM WWJEEfli^a^ei <OMWmJEE fc ^«5A»p>1RJE $ ^ 
ft*R£«ffifc«:A#fc IT, ::fte>OJ&mffi«:n*«R 
SrK-(t*il:a=«> I- p-/HWEfc UTlll^i'S C fc 4:1* 
i£ fc i~ S B»lEtt 3 MMKlHlffi. 

lJ8W«off.»/j:«iPI] 

[ o o o l ] 

[ja*.t«)?ii/n5>ppi *»Bntt, nsiftfc* 

tf JMH-fk $ ftfc 7 j EIK* £ fctta«l§IKft if to 

i»«*ft«iii-«w«tta»«*ioi»«c« , w*.«, 

t* x al- « » * fc *l ^l" - ^ 8S if co r -J- ni «. 

iii s j t -6 n* ai» q rvjimnEi»i m iw-r s . 

[ 0 0 0 2] 

KIR (tel^teln^) lcj:y Jig/43 ft, ^-r/^>^l±afi« 
JrJc ff v > (ft fb QK ifc fifc 3 ^ T * <o Ji (j: y * /UK Mi 4: {+ W 

*$oj li b o S , i fc tt-fbl»<o I? * W co ii h o § J; 
U x t- » * £ ^ ^ r fc K ttStt to ffiW WC *J <t -v ' < * 
<o??ajc« bo*^ft C5 0 rc/^J: 5 ttlfitt*3J:tf*ir 
/^>#w«JtlBJS* AR, AC fc-T^fc, W^Ltf. 5(? 
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'2. 

9 101 9ft J: Xf mm EI ffft if to 7iE -ftlui fffi "C l± , tett fc J: 

xt* -y '< > ^ *>mi&m»Az t&m t r ± r. ( a io 2 + < a o 2 ] 

Iooo3] L/c/^oT, Wx.il H7«cvi-«t 

9 v 77 << fr* -CrilC^nr*/^ h «0 a > h a — /UlBCEVs 

«r^rXfc Lt, > h^-7jifliBe!R*«llltL-Cv^ fccoA* 
*>ofc, rio*^, X»HIWfii#ft^^-JW<onf«flSfli 
SrHtti"^ r fc lw J; y , 3y|-p — /I'WEVg&HS Lt 
n*S&» SrBrffl^ ttl-HB» ! 

[0 0 0 4] LA»L/C*<5>, _tE<0»YV. IC<0«ig*fc 
lllljri(f®KT*n^K?ir7mii &0f fB<on* 0 ix & J: 
•3 K jS m ft Kir ^ i- 5«»ia Sr^K fc 4 fc *t> . ^ 
^ hr y^lcoft^Sfci^5IBIB* s fcofc 0 *fc, IC^ 
u-lr xlwfct^TIJfc Ay if T "JiSrt'J lc fl£ C ^> Rtv.) li Ci o S 

to fc ^ ftr,iB ^ iKf g fc n» fern fc <o nil » a* - fit -e ft < ft 

t), CtOIC7;*r*t^«b^fc 1^5 WHB#*>ofc« ^ 
ff*IRJi!«n=^ J: U n*«fto»tt*BjEi-^(0^ft Ci\ 
^RxEWffilwj: on*sE» (H«ft»tt) <o } t> </:> £ Fr 

acott^iKsgLTttjni-&icicfci^m-*ftiraBifc ft o 

xv>fc 0 

[0 0 0 5 ] * - r% ^58ilT|t/:)5§»llMf-H .l:E«o J: 5 

ft k i§ r3 -a ( r j: 6 p * £ & to m m * i c n si c r a w j w i^ am 

lit, ^ttA^<oiB»S:-'ttl»i-'&c fc A5-c*6n*s6» 

^ufc. coi»£ftiiiikM!RiaHiMt. »»fci-a«»*» 
0» fc im - iSt-tE Ji ic ;r£/* ^ ft x RcMis 4- & m l r . to 

MljEttJEEfr 0jyji-6RCBi»ttlllEI»8 fc > d iORC»jS»m 
lyltfS/^ 0 <o hBjIIfSJCE Iw^pjj L T , n*seft|gjR(/.)ii9fi?JBcS: 
>H i~ 6 fttf)\c ft MS * 4 & -'f x. 6 ft -6 K /il til J J: 4- fill SI: 1 " -6 

nzfemit MiJiiiaK fc , RciHfiMuieiiMA' o uiyj $ ft ^> hi) 

jElttffi^ae^^-C, RJBmiJESrHJSfc Lfc»ft<ORCllSJS 
I^J:6n*3e»*fb5>S:tllljEi--6fc«)<oJf5 1 wiBWmKS: 

i «oiM»inii»fc, mzfmimwmfrhwm 

jH^ftfclR^fBllHfcJit^tR l iOWIWPim/i»0«o« l tofli'l 
4 S it X . nff 7ir JSEI K to n* jfe RClKft lc 00 (R ft 
< IRJSfa/EU: J: o (bft-S 4: 0 l-IR 2 ioMHP1E£E& 

4* L-C#J6»lfflK«c«»i-6!B 2 to 'li'J Ml li.1I ifft SrfffC 
i>fc 0 

[oooc] d to J; 5 ftffl/fcKfc^-c, RCKIft-ttflllQim. 
■C li n* jft |u| ?S fc |rn - J£K Jr. K » Ift S ft T i * * «o T* . n* 
filftiniMi fc irqa^Wttfc J: U'=V * -> i/;>Wi6i??l»Efi: ft 
rftlc J; y . RCMI^E&ttUI It ■M.iKfB/:i:«:/U^i- 

^ 0 co -hB je fni.i= s i i- & sir fB jlie hii ii • ioi vft » « ^nn 

^&#*&ft6RS«|f:E^Kfb«UIB#1-StfPjO&t 
»jEi-« fcfel^ RffimH: t»jEIBIE^3K'Jt^TlllljE L 
fcM»jER*nttF.«:Ul^i-6o 35 1 coMJWniPR-c 

14, RJEflflEtHIEfc Lfc»*UW3e*l-K»i-2>«i t 
o*fr-Ml'jE«IT:(ca^^TlllIjEi-6IB 1 <Oi|H|»tttlESrllJ 

cftic j: u m 2 (oiMwioim-crt. wi:iERie«/.F- 
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tm 1 toMWfBWISrgEttT, W*.tf. w*t&i0iMiffifi: 
6:tia^ RCfRlS/S;J>4:lft* L fcRjBttJbEco 
« f b <0 * {C J; oTXE*6n6«2 <0 fliiJ » fSH : - fi: ^fe/iic L T 

M lit t w BH « * < R IB/J-: <0 ^l:J:ot it* £ K A* ffi f b »f fifc 
k \) IL»JI]«rn*/jr k J: SWJHEfirlS'WH-* - £ 

[0 0 0 7 ] 

fc«#<0W«ft & MMflEIOIHt -Cli, Ml jEKSttjElHlBtt 

> fc l£iniflftft:tttEl£ft !> . mJMfHHHIB f*<0R*«£E 
cop > h p-/HcfctftjO*^fti:T*ft:«>Wtt«rB|g 
flW £ £ 6 fc'if <0 Iffl.H ffi h o /~ 0 

[ o o o 8 J *»»lii-:<oj: 5 fctt*tt«<0>;;ftS:«F?fl 

la M co fffi i|i fb*5 J: t^ttJffi fi: i»n Ji is it 6 z k & x # £ mm 

[0 0 0 9] 

[BUBfirWfti-* ft fe<0-T*R] *»W K J: 6 n$flrft fH ffiij 
^MIhI K I J: ±}£ oj mm fi: M ifci" £ fc * I- . *ft<0 MfPIB 

MS fi: ft 6 ft l»l ffi , zoj Wfem 101 K # Jf?/« £ *i fc 
■T-i* f*3SJK Jilc#j* £ *uT , ic:/ d lr * (0 tf & o * ic J: 
o T ft C 6 RCKtftfi: jft ttlf 3 KHSI*Ui^« , ^ <0*IH 

/uST> eo h^y^-^l: Btlfti- 6 IH W fBJEE 4: file -T-Jta & , => 

> h ■ p - / u ftn to fi j jfc S: RC Kt ^ ^ M l j» * I z m r5 ^ X M 
'm~Z> ttMUm ^ KflE L - 1 * 1# ft i" * . 

[00 1 o] W^JH2ic^-6n*^gcrEi»JBl3J8(Hl«5 
li. IRlfttt/il^«*SRCIRJS(2: J: <&l:fe»o£ **tp«*«r 

o ft fi: flri- 6 RC*-7- *3 J: W H co ^ ^ -7- fi: # ^ . C 
H c im -7- to ittt set I- ^ v > /c VH9tM 111 -T*a <0 fB «« A* p, 

co««fir»*L-c b u ~ ^ttwmmmvmffi&MW 
tfli ^11 /ife ^ m ^ ; u ^ taj^ gig/j > & com 

mzMr3\,*xm$tmni&&i&-i-&&-T&&t*z t &$tm 

[001 1 ] scic, mjRJTR 3 lcM^n»3iStta«iinillE!ol 
WML. WfrftElffico =1 > h p -/uffi^lWfpfBIE^rA^a 

b O M niKEE k M b R* * ix « B^53rm/T£ fc fir A 
<b IT, zixb^ttfBffifirn^ttfiraC^bSlilrSa^hP 

- « jle k lt m yj -r & r. 1 1 w m t i- « . 

[0012] 

[fls/lll ^9Bijn 3 HbMlBElia W J: Wfi*. 

imw <t m c t-w »*ftcc*r* s Mzm&MM^mz «t o 



(3) 1*1)8 T- 7 - 3 2 10 0 2 

TRCKfiSrlftUI U -t<0«U.lW*lcafi-5t>-Crt5>o* fi: 

tfij.ii£ ai'J^faM-: ^ njaiflim/H^/^^Ji^^ -c ^i:iife L-cn»xt 

lc % RCIHfS<DttUJtt«^K^v^n*sE»IQI»^=>> hp 
-yuacOfa^Wfirffi'JWi-^o ^tulcj:^, n*3jrft|nn«io 
3^Kn- -C II , ffs'J iWfSliP. fi: S H ft h v > 'J x 9 fn 

tf bod a^rt,; 1: x m«f s tutmrnmc x o rwn s tt 

p~/u fir ff?aicfT^mC)o 
;o [ooni ' 

[ mm W ] »: K ft M R OS! fi: # IK It* 58 if] ^ J: ^> "$ m Ik 

B»e*EIW[cp h ^ ^>>/>; >J >Xgmfir3cfbS ll:6giri 

^^<0JSiSKjftl2:i:Stfe>o# % oi 0 RCKJSSrttW L 
"CIMWtlJEEVcfirlltlftL, ^ogm3 V b p - /KSl'.lOiOfaSIE 
R106, 108 fi:IW»i-atf bo#ftttUliaW20A««ttS 
ix, fili*0)l-^a/^b = > h p — /i^tt lOtrR^fBKVs S: 

[0 0 14] rf4in{-<l, gmnV h P— ^SPlOli. 7 <0 
T9T4774A,9 |C*3I+ ^»HEJ8*B»60^-SB»fi:7K 

iSt^ay hP-/PiSr,-cfc»j , B9 1 5«w, 2o 

to h 9 > ^ 102. 104 h 7 > v 7 ^ ^ 102, 10 

4 firWHSi-^ftti^iWioe, los^r, h 9 102, lo i 

2, 104 10=1 ^ m\ctmisMtwmjj.±my'< k 

112,114 fcfirft*, ±i£UfcWW1B)E!=Vc4sJ:05|jixgittja: 
Vsfi: by>itx#\Q2, 104 ^Ayji-sssttnaK-cfci. 

J(7 d oOgmn v h p — ;WA6 IO^&iD =i > h p — /HBtHVsub. 

U x h 9 102, 104 (0 n U ^ .37 Mc0fHf;Ktt. 

B 2 iC?7ti-^:gE J{9« 8S5O<0 fir, 10, 1 ^ 1* -6 '< ~ 

2, 404 iz J; 1 <0%lUtDIM . h 7 V ^ ^ ^ 106, 408 

j: -5 in 2 <nmmm t i^km sjit, :n & k 

gra=»> h P—yu ffi 1OA*&i0 a > hP— /UfSW-V ^MJ<trlft$ 
tt6o h 9 ^^^^410,412 lcJ:^U!3(/^^Wj|0l!fSli. 

mmm4\4 zmmt® kLxmi w&wmm km 2 nam 

m\\faisi%Z>» -mcjzu, h-fe/M0iip > h 

p-^«U-:Vsubi A^J-fB#Viii LTU|--/ji--r>3r! 

iwj: 5 h9>^p>y^-^ >^KBA<ae-fbRfflBic«iw*n 

X. Kimm\\\ firJfl«1-S«WM*»*s« 

[00 i 5] — &odftM(l.iioim20(L IPclaic77> 
i-J; 5 ic, fSit ^ 9 — IPIVft fir^.Ri*^ h v > ^x .^202, 
201 ri'tei h y > ^^^202,204 fir-ti-t-ffiiBKfti- 
5^ 61B9IEM206, 208 " i % fB9KM202 *»C><0tIiaicX^i^-c 
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MWfltEVcSrJBrici r*1ttffi2l0 fcJitKKWWE 

^212 ir. h9>> ? *i'202 c7j):c ^ y ^ £ T — *IHIcK 
Ut*4'tfc^H'NtiOa5t|Hl£«t2M h 9^**204 CO 

60 gii=» > h a— /UffiS10fOfB9KIVKl06, 108 (1. h 

9>> ? **120 i 122 J;tFjl£tfil24, 126 |C # $| ;L 6 ~ 
£ # T? S , I ±* & O ft JftM |U 101 M 20iO h 9 ^ i? * * 202, 20 
4 <0'<—*b h 9 ls*J*# 120, 124 o0'< — * £/j>*ijgif&£ 

ffil^/iilHllfR20(DtS?JKf^206 ( 208 l±, ISO 4 U^ni-J; 5 i:^ 10 
-i)y hWftttSi-lfc I* #220, 222 *5«ttfflStt 

224 -228 iwj; HJgrfli-ar ir^-C* 6„ wCO«*B[20 
6,208i^T, h9^v ? ^#220 5 <y # MtOfc£#i226 

gnr=gmo[l+A(Vc-Vs)]/ y 
4fc* ^> h p — /HBff Aligma V h p — ^ 8BiO<0 1-9 
>^*#102, 104 IW<0ttSWllO eOttttftRsfc«fcO*««R[ 
106,108 ^(b<0««ttl c2 ^KitW1--6, Lfc*«oT\ 

Aoc i /(R R -1 C2 ) 
lie»o&Jft»/.L||0IKl0lCT«*IB206 f 208 <Ott« 
(jft[ ( ;i BJ4iOfl«HJC-CfHP|[l l ll.J:Vcc , tett224 CO <?0 

ttUnM&R , *cO|RJBIft, I* &o ft I,* 

Ici-Vcc/2 HI 
=Vcc/2 -5- 7 -Ro 

(3) ?tr±, &*(4) 10 ct 0 i£ma r «*.e>i-i*. 

I c i=Ico / y 

tf 0>o#m&li|[»IKl0(CT h?^*#204 lc« 
ii^fiffiii, gn^v h n— /KSsiocofBSKiiaioe, 108 CO h 

9 > it * 9 i2o f 1 22 \z mti z> fSM tmc n i C 2 *> » > 

c^frlf &o$ft|AM1ln|ffiiocolBj«jPK208 ft*e»<ofISEl 30 

I c 2=Icl XR1/R2 
rr-CftStt|ltRIcO«tt216 li«.f+l+iO*m«Stt(=Ro) T? 

6 CO C . mti2 1 8 cO UStt fitR2 (= v • Ro) lu^Lt, R 1 / 
R2=l/ yfcfc6« L/t^ot, (4) 55*3J:0«(6)*^C>I 
IC2=Icl XI/7 " 
= lco X 1/ v 2 

S&C, riii"' > h p — /Ufflil0(C-C, h 9 102, 10 

4 nncotebtno c/jnswinsrRsfci-sfc, r^«cjfp»o# 

Rs= y ■ Rso 

Lfc^oT, (2) 5£|i, (6) fttekXfa) ftfablkiK, 40 

(8) to J; j icmm&ivZ. 

A K v / (Rso - Ico) 

c<o(8) 5tJ:i> % n > h p~ /HS/KAIi, tf&o#A*ft 
^»^JfiidE*Ao&i-*fc* ^ 3 i:ftA(9) KT^Sax 

A= y • Ao 

&1>-C\ JilE(9) sfcfrd) rUzttWZk, V?>*^ 
9 >x g m(i, ck5^;(io)lwT^S^^o 

gin-gmo [ 1 / y » Ao (Vs~Vc) ] 
^r^>T\ tf bo*jfttt|l||n|B20tOlBjSKW208 A^gaa 
> h P— /UftJlOcO I* 9 > -^X^ 102 |CttAi"<&1Btt4 5(7 
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(3 

<0{&J%|ftR4£* h9>>^^^222 XM*J>t&ln22B 
cOftt«iBR6fctt, WLV^|flJc«;a5i-tT*3y, ZiOWiK 
IR^^^ItSKfL h9>^^^220 t7,)^<— ^in!lc/:)teJn22 

rtomfl£K206, 208 11, ffitt224 SrlCT" u lr ^ |r Tll^ ^ 
JSIhI K ^ fnj W< 00 tf c o ft & ^ J; > ;f^;« ir,.W 
If h o # S: ft Ml 1- S BR II I lei «IS:»;*Lt^5, 
[0010] .bffiioj: 0ftW*«c#3t>-c, niSpxERloiKio 

y . got a V V p — /USlilOc/^n V V ^SS/ff S: A 

[0017] 

....(!) 

n> h p— /UfPjS(j[CAIl8:^(2) tftSo 
[00181 

• • • • (2) 

[001 9 ] 



• ■ • • (3) 
[ 0 O 2 O ] 

.... (4) 

[0 0 2 1 ] 

• - • • (5) 

c2 lick* (6) <W££o 
[0 0 2 2] 



• • • • (6) 

[0 0 2 3] 

.... (7) 

[0 0 2 4 ] 

• • • • (8) 
[0 0 2 5] 

• • • • (y) 
[0020] 

• • • ■ (10) 

it. fIU$E(I C |-I G 2) Icxitt$i;t4i0-c, mCifirlfibo 
*«»y S:/nt^T*i-fc, 



(B) 
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i=Tcl-Ic2 

=Wl/y- l/v 2 ) 

(0 0 2 7] (ll)^C |^^O#fl:l*U.|[»ll?S20^e>gin 
m > h t:i -/Pff>10^W|ft*^SIWWlttII£Vc<Oltttt. tett 
Vc-i-Rc 

=Ico( 1/y- 1/y 2 ) X y -Rco 
=Ico-Rco(l- 1/v) 
/c/cU Rco lltf CioSSr-s9f*/j:v^£trilft"C*>-&, 
[0 0 2 1)] Lfcjjtot, (lO)ifcftJ:tMl2)j£A*t> h 9 JO 

gnr=Kino< 1/y +Ao[Vr-Rco-1co(1- 1/y) ]} 

=gmt>[(l/y l Ao'Rco'lco/ y )-Ao-Rco* lco+Ao-Vs] 



. . . - (11) 

210 (OftilnliitS:Rci:i-^^iJcst(12)<OJ: 5l^ftCo 

[0 0 2 8] 



• • • • (12) 
[0030] ' 



:iil:J; 9 s (13)A't'<Dffi-»rtiD« 1 mfc^lzttZ J; 5 

* >Xgin&i$S 0 o*9, Ao-Rco-lco=-l fc/j!^J:5^ 

cOffilAKRco teftAfcl-Zo ZiOmft. Ao<0,Rco 
gm-gmo (1+Ao" Vs) 

B*3e»Eim t ri i: I£K-u--jbj* s ^fc«8fcjBt206. 208 <d 

fttfl: Vcft ^ll/iVc^- <6 Aft 208 f)*b<Ofg t j&$HZi&'5\t"> 
T> IMWtt;j=Vc*Mft*ft*^i h 9 102, 104 (OH 

KM 120, 122 SrWIWi-S^-e, IRS&lHtEVsSrlllljEftffi* 
if Ic-CUBjE-TS r <?: ft < IC^'n ^ J: 9 ffifctte J: If* 
> 9 C & *b o d * ft m L T , IR£1SjEEVsf0 

rjfa^KH-Kffii^cfc/iS-CSSo I¥L<li. n»J£»IOI 
K«)0*J&», W*.tf, BIl iCTTH-T^^-f^^^/u^io 

* ^/ h*:?H»ftf-3,ii, tt* IS 5 (^tTH-J: 5 t 
Xcoilli»**&Ktt*JJ:05^^^^'>*^tf feoSI^J: 9 ill) 30 
»Y*fcliZlCfftT< 6„ Lfc^ot, IWWIBffiVcfc 
BJIi/jrttfcffljEi-SC fcfc J; 9 >^ I- JltfrtlUiE Lt , (III 
J»Yi*fcrtZM-»»S-fr'& 0 llllJ»rt'3E#|fiJfc 

l£#ftS-U\ llllH*^^/|fiJ(Ji«e>ot^fcR!lcll, 

< ^^</n\ MW1BJ[EVc«afftfr±tf * 
r t l£ J: 9 , illi»ZiwtfelB«w»U!j*ii:^ rktf-CSS. 

J; 3 ill! ffil <^ Wl £ *s mi in $ ^ r ^ * v \ n * IS R & Tl /IE Vs </0 
S:W«»*ll«/.>tt»^iK^^-C-hB , iEi--& c t M J: 9 , ATl£ 

5 fc*r*y-f >jfj*»*if^.^aifctto-ci^« *f£«s 

W"CI1, llllH*>Hl# & a > h o -yunr>10(/.>m^l06, 10 

IBl*«rW.iI£L, ^^!n)i^ll*^o^/c^^, 

o*9, =i > h p—zusSK^** < ftSt^ 



• • ■ (13) 

>0, Ico>0£i & o CcOttA^ yxgm 
ft, **(14)fc**. 
[0 0 3 1 ] 



[0 0 3 2 ] /jt*3. 



• (14) 



Ao/jSftlc/jj^^lco^-C^iin Lfc*s. E9CS iCj^i J: 0 
lc N fBjsKi c i.ic2 &?!SJfc^ y~l»\mc£oX-\iTiiliJJ\») 

flMofrjE <b 4 <G J: j K L "C t, J: t \ r fB8K i 

i=l C 2-Icl 

=Ico (1/ y 1/ y ) 

LfctfoT, WWfBJEF.Vctt, 

Vc=Rc-i 

= y -Rcolcd X (1/ y z - 1/ y ) 
=lco-Rco( 1/y-l) 

gm=gino{ 1/y +Ao[Vs- Rco- Ico ( 1/y-l)]} 

=gmo [ ( 1/ y -Ao • Rco • Ico/ y ) -Ao • Rco • I co t-Ao • Vs I 

Ct/JtftJR % Ao'Rco-lco=l ^ 4; 0 (-Rco SrlRffii"ii 
li\ 

giu=gmo (l+Ao* Vs) 
[ 0 0 3 3 ] .t32*JSfiW-C|-J:i--<'CcO h V 

[ 0 0 3 4 ] 

W^*iaS^fcK«J.:U-CRCIIRJSS:.ttJU LT, {nOttfU 

# (c j: & p$£fto tf ijo^ trm^ W.iEi- ^> r ^ # -e ^ 
6»*^Jb*. rc/:)J§^, xftlllWrWttif^Wtti-iw 

6, »«ti/p ei^ittemffikTWjfeiR 



(G) 



flMJfl-T- 7 - 3 2 1 G 0 2 



frK , licmmicififr- L fei*»:£1ttJtG <t n»3£ft«o— J£ L fc 
K — <o 'J * JH -K ft ini iVS to m All ^ 3* I- T n^r >iE & <o fH Sb nRJ fg ft 

mnr zzt & v z . /mh it& «t tmiri » ft ft h & 

[ isq ilfi co IHi itl^r Bft9l ] 

[EI l J ^5gnjj j; ^, ir^fzir^c I'l gUj^^fu1ff^</^— ^Mif^'J^ 

[H 2 J *Jltt Wc J; JE3RIOI»^it««5<o|»rflS:* 
i-10liffiiaT*^6 u 

[ El 3 ] * UMi 01 K X & tf & o * Ml 111 K ft ^ tr n* £ 
£c ft H j H SI [HI ft <o Iff rA ft ^ -f 101 ft El "C fo S „ 

[ pel 4 ] *XJt M J; -6 tf 6 o * ftttf lllfflffiattKHUO 
WWK*:7T*-fl§IWH-e*>i, 

[ El 5 ) * ?l Mi M M *s it 6 (i b o # JS (O iflfi fg ft if* W i' Z> 
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"nan ] :^3mucx^mm%^wmmm^^m^mmm 

I w to it 6 -f? AT> co m rit ft'T-i* bi k ei x* *> ^ o 
[flP-9-ioKiIU 

10 gin =« > h P — /l-Sfl 

20 rf fcoftfltmUIGIK 
30 RfilfttjEliiW 

102, 101 I^V^X? 
70 106, 108 fESEM 

no «tt (^yh-i^sif) 
202,204 (IBftiKIMIflO 

206,208 mm mmmmtw) 

210 ffitt («»lltEfl=i4) 

216 mwtim 

216 Win (lt«) 



I ] 



[EI 2] 



IHG ] 









I /404 





40S 




40 



6^ 



let 



3] 



[13 4] 



206 'Ici 208 lei 




Ra»rRo 




206 
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